For maintaining and developing motor mobility in old age motor activity is essential. We can take from the phylogenesis and ontogenesis of the human being how important physical activity is for personality development and for maintaining physical fitness in old age. Many phenomena, which have so far been thought to be due to natural consequences of the ageing process, can now be traced back to lack of physical activity. These findings are illustrated by examples referring to the most important subsystems of our organism (such as the central nervous system, the cardiovascular system, etc.). To keep these subsystems and with them our organism as a whole functioning as well as possible, we must improve their specific adaptability through sports and exercise. Sports and exercise for the elderly as well as gymnastics for senior citizens should therefore adequately improve co-ordinative skills, the ability of the muscles to relax, joint flexibility, muscle strength, endurance, vegetative adaptability, stress tolerance, controlling body-weight, and resistance to infections.
INTRODUCTION
In a well-known book on "Physical Fitness and Dynamic Health" the author compares physical fitness with the "trunk of a tree that supports the many branches which represent all the activities that make life worth living: intellectual life, spiritual life, occupation, love life and social activities. Let something happen to the trunk of the tree that weakens it and all the rest of the tree will wither and finally perish."
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that have grown out of a "trunk" already weakened by disease and age, but basically this image contains a lot of truth. In order to convey the full meaning of physical fitness for personality development we shall have to make a few preliminary remarks.
Today there can hardly be any doubt that one has to lead an active life in order to maintain physical fitness in old age (Lehr, 1974 and 1978) . In the field of motor performance different concepts are offered. They lay stress either on improving flexibility (e.g. in gymnastics for senior citizens), on endurance (e.g. in sports medicine) or, in addition to these, on further factors of motor mobility (Hollmann et al, 1978) .
In practice sports and exercise for the elderly are mostly a continuation of the kind of training that they undertook as youngsters and competitors, though with reduced work loads. In most cases training programmes for the elderly are confined to one sport only. many abilities and skills as possible when planning training programmes to maintain and improve motor performance in old age (Meusel, 1982) .
Physical fitness and personality development The general physical structure and condition of a person's body is designed for movement. We can take this from the phylogenesis and ontogenesis of the human being. The structure of our organic systems can only be understood fully if we also consider their original functions in the human species' struggle for life. Even our cerebrum has developed its present performance mainly because our motor performance has been challenged by a great variety of tasks. Our cerebrum has not been developed primarily by processes of thinking but by being compelled to guide and control a repertory of movements that are capable of development in mastering living conditions that constantly keep changing.
Before discussing the importance of physical activity and sports for the elderly we first have to examine this specific interdependence between motor activities and personality. Motor activities are of the utmost importance for the development of the individual throughout his lifetime. The individual forms his idea of the world around him and his conception of society by means of psycho-motor actions. A small child -as one can easily observe -"grasps" his environment by "grasping" it with his hands. The individual also communicates with other people and with his environment through motor activities (facial expressions, gestures, language). In other words, motor activities play the part of an intermediary in the exchange of information between the environment and the individual, the individual and his environment.
From his early infancy the individual must be stimulated by diverse physical activities to develop his physical and mental condition normally. Through lack of exercise and want of affection his physical and mental development is restricted and delayed (deprivation syndrome caused by hospitalisation).
The importance of physical activities for promoting the performance of our organic systems and for improving our general well-being can easily be substantiated. We need only observe people who have been confined to bed for several weeks. The muscles are beginning to atrophy, the performance of the circulatory system is reduced, the sense of balance and other coordinative skills are impaired. We also know that many phenomena which have so far been thought to be due to natural consequences of the ageing process can now be traced back to conditions, some essential factors of which have been caused by lack of physical activity and exercise and not primarily by the process of growing old. If people take adequate exercise they can maintain their good physical performance even after having reached old age (Jokl, 1970; Schneiter, 1973) . This has been confirmed by the performance of many old people in almost all organic systems.
In principle we can say that -with the exception of certain cases of disease or infirmity -all our organic systems can be trained right into old age and that their performance mainly depends on how often and how much we take adequate exercise.
Our organism is a dynamic, self-regulating system the functioning of which depends on the efficiency of numerous subsystems, which on their part depend on each other. Among those subsystems there are the central nervous system, the autonomic nervous system, the musculo-skeletal system, the cardiovascular system, metabolism, and the immune system.
What matters is to influence the individual subsystems in such a way as to regain or maintain physical fitness and well-being. This can for instance be done by taking medicines and by doping. The influence that anabolic drugs have on strength and that relaxing drugs have on our general well-being is well known. However, before taking medicines and dopes possible side-effects and damage have to be taken into consideration. Apart from taking medicines one can also influence the individual subsystems or the organism as a whole through sports. As everybody knows, different sports influence and develop different subsystems of our organism. The longdistance runner, who wants to improve endurance, mainly activates the capacity of his cardiovascular system and corresponding psychic qualities of volition, such as will-power. The body-builder increases the crosssectional area of his muscles, he strengthens his muscles, tendons and ligaments. People who practice shooting improve the precision of their motor performance and their ability to concentrate. Players in team games improve physical agility, reaction and other aspects of co-ordinative skills.
Which way of life can therefore be considered to be the most suitable for developing and maintaining all our organic systems and dispositions? It is a way of life, based on a wide range of sports, that promotes our physical fitness and keeps it on a comparatively high level.
Our organism as well as its subsystems (including their psychic elements) can be trained in some way or other all our life, even in old age. Therefore sporting activities as a means of preventing premature ageing will be the more effective the more parts of our organic systems and dispositions are trained.
Such a conception of sport for the elderly must not isolate the problem of physical fitness from other problems of old age. Nor should it be confined to improving endurance only, or to promoting other rather limited aspects of physical fitness. Such a conception of sport for the elderly should meet three requirements: i. Motor mobility should be preserved as the base of an independent life and the essential prerequisite for participating in social life. ii. People should be sufficiently motivated and psychologically prepared to get involved (Lehr, 1981; Meusel, 1982; Singer, 1981) in motor activity. iii. Older people should also be given the opportunity to participate in social life and to be integrated into society through sports and exercise. Factors of motor mobility Motor mobility mainly depends on the following abilities: co-ordinative skills the ability of the muscles to relax joint flexibility muscle strength endurance vegetative adaptability and stress tolerance control of body-weight resistance to infections. These factors of motor mobility and physical fitness can be related to certain subsystems of our organism which serve as a physical basis (Table I) . (Table I I) . Belorusova (1965, 280) furnished proof that the ability to balance can be trained well even in old age (Table Ill) .
-A third form of co-ordinative skills is the ability to determine one's position in relation to one's surroundings, i.e. the ability to determine and change the position and movement of the body in relation to place and time without losing orientation.
These aspects of co-ordinative performance, as well as some others are vital for the elderly. Lack of coordinative skills, e.g. inadequate agility or unsatisfactory balance, reduces a person's competence in moving, increases the risk of accident, adversely affects selfconfidence and confines a person's freedom of movement and living-space. That is why it is most important that every fitness programme contains exercises to improve agility (e.g. elements of games), static and dynamic balance, balance of objects and the ability to determine one's position.
The great importance of co-ordinative skills in sports group.bmj.com on July 6, 2017 -Published by http://bjsm.bmj.com/ Downloaded from (Belorusova 1965, 280 The ability of the muscles to relax, flexibility and strength (musculo-skeletal system) In the course of ageing the elasticity and stability of the muscles, tendons and ligaments deteriorate, the tonus of the muscles drops, the cross-sectional area of the muscles becomes smaller (muscular atrophy) and the mass of the muscles in proportion to body-weight becomes less, thus reducing relative strength. Degenerated and damaged joints impair flexibility.
Such processes may reduce the mobility of older people considerably. Muscular atrophy increases the danger of orthopaedic disabilities and it diminishes body control. Less body control increases the risk of accident, so every fitness programme should also contain exercises to strengthen the muscles to work against atrophy in old age. One must not begin to strengthen muscles, however, before they have thoroughly been warmed up, limbered up and stretched sufficiently. You should warm up yourself by slowly moving large groups of muscles and not by stretching muscles as is done in many aerobic programmes.
All large groups of muscles should be strengthened, of the trunk as well as those of the extremities. Though the results of static strength training and those of dynamic strength training are said to be similar, in sports for the elderly we should prefer dynamic strength training. In static strength training holding the breath very tightly may cause considerable dangers because it is associated with great fluctuations in blood pressure. That is why in dynamic strength training, too, working out fast against high resistance should be avoided by performing exercises that offer only a little and later on moderate resistance. Those should be repeated frequently. Push-ups and pull-ups should therefore be avoided by older people who practise only occasionally. Train muscles gradually over a comparatively long time, because after finishing training, strength that has taken a long time to develop can be kept up longer than strength that has been gained very fast.
Flexibility denotes the range of each joint. It depends on the anatomy of the joint and on how much the muscles can be stretched. Flexibility makes it easier to solve many everyday problems, from getting dressed to cleaning the house, and it is a most important factor of safety. Flexibility helps to prevent accidents. Many sports such as swimming and volleyball, require sufficient flexibility.
To improve flexibility the muscles must first be warmed up thoroughly;you also must improve the ability of the muscles to relax. Older persons should be satisfied with exercises that stretch the muscles actively, exercises in which the muscles are stretched by the action of their antagonists. Passive stretching exercises performed with the help of partners or weights should be avoided. Jerky and fast stretching exercises can damage muscles, tendons, ligaments and joint capsules.
Endurance (cardiovascular system)
The importance of endurance training as a preventive measure against diseases of the cardiovascular system is undisputed. A person who has exercised regularly all his life can still practise endurance sports even if there is a certain deterioration in the functions of the musculoskeletal system. He knows by experience how much and in which way he should strain himself. Old people, however, who have only little or no experience at all can -as a rule -hardly be motivated to take up longdistance running or jogging. They are not willing to bear the necessary strain. Often endurance training is made more difficult or even impossible because of overweight and orthopaedic disabilities.
Many people suffering from such infirmities may still be capable of swimming. Endurance training in swimming can only be performed effectively, if special attention is paid to a proper swimming technique, which enables a person to swim smoothly and without interruption over longer distances. Stiff swimming movements may lead to undue strain on the cardiovascular system. Nor should we underestimate the dangers of hypothermia and the incidence of orthopaedic complaints in the hip-joints, knee-joints and in the cervical area of the spine. Endurance could be improved best by alternating regularly between different endurance sports, especially running, swimming, cycling, and long-distance skiing. When cycling, an untrained person should avoid going uphill over longer distances. This would require strenuous efforts and could result in cramp in arms and shoulders, in holding the breath very tightly and great fluctuations in blood pressure.
The ideal endurance sport, however, is long-distance skiing, because in this sport arms and shoulders, too, are employed in an alternating rhythm when moving along. Even older people can still learn long-distance skiing, if they first get through an appropriate programme of conditioning exercise to improve strength and co-ordinative skills, and many are highly qualified for longdistance skiing (Table IV).   9   TABLE IV The average running times and best times in 1972 at Wasa-Race and at Engadine Skiing-Marathon (Schneiter 1973, 59 seq.). In endurance training the endurance method is to be preferred over the interval method. The training load should be guided by a person's maximal pulse rate minus his age. As a guide-line of how fast to run, running without getting out of breath should be accepted. Before starting a running programme an untrained person must undertake a light programme of conditioning exercise for several months to strengthen the musculo-skeletal system (Osipov, 1961) .
Vegetative adaptability/stress tolerance (autonomic nervous system) In the course of ageing the autonomic nervous system shows marked deterioration in its ability to adapt to changes in strain. In old age this often results in insomnia, vertigo, constipation, and other complaints. Well-balanced physical training can improve the ability of the autonomic nervous system to adapt to changing strain, thus increasing stress tolerance. After physical exercise the parasympathetic nervous system becomes more active than that of an untrained person. This results in a state of relaxation and well-being, so physical exercise is helpful in accelerating recovery from stress. In this context recreative sports and remedial exercises can serve our purpose best, provided that they contain elements of play and that people enjoy them. They should also offer a great variety of activities. Such activities should not exceed moderate to average strain. Among those there are moderate exercises from endurance sports, which have to be done for some time, as well as simple yet diversified forms of gymnastics. On the other hand, we should realise that undue strain through sport is a form of stress in itself, and may result in the same kind of stress symptoms as does occupational stress; namely troubled sleep, over-excitement, and irritability.
Controlling body-weight (metabolism)
Being overweight considerably reduces physical fitness and mobility. However, the influence of sporting activities on the process of controlling body-weight is overestimated. A high percentage of metabolism takes place in the muscles. The muscular system declines noticeably in old age, which often leads to overweight, unless lowering calorie intake or consuming calories through physical exercise. When taking physical exercise the consumption of energy is relatively small (Table  V) . According to Halhuber (1971) an average longdistance skiing runner consumes only 594 cal. per hour at a speed of 6 km/hr. and 648 cal. at a speed of 7.5 km/hr. In order to consume 750 cal. a long-distance ski runner has to run for one hour at a speed of 12 km/hr. We can proceed on the assumption that a 60-year-old person only needs 4/5 of the food he needed at the age of 20. Thus in old age a lasting reduction of overweight through physical exercise can only be achieved by simultaneously lowering food intake.
Resistance to infections (immune system) The influence of sport for older people on the immune system has hardly been studied yet. Outdoor sport seems to have a positive influence on reducing proneness to infection, thus helping to reduce the risk of disease (Dancenko, 1965; Eitner et al, 1966) . Liesen (1977) found out that the immune system of untrained persons in their sixties and seventies can be activated by endurance training.
It can be concluded from this that fitness training should be performed outdoors as often as possible even in winter, provided that those taking part are used to physical activities in cold weather. The following outdoor sports can be recommended for older people: running, long-distance skiing, skiing-tours, cycling.
Speed
In this context the problem of speed will not be discussed in detail. Speed in cyclic movements (such as sprints) puts too much strain on the musculo-skeletal system. The sprinter must perform anaerobic work, which cannot be recommended for older people. Empiric studies on the ageing process of the sprinting speed of older persons have only been made in the Soviet Union (Table VI) (Osipov/ Protasova 1978, 46) . The figures of the untrained are in brackets according to Rubcov (1974, 54 seq.) . 
